Abstract: Exposure to blood borne pathogens poses a serious risk to healthcare workers (HCWs). This study was undertaken to investigate knowledge, attitudes and practices among HCWs towards blood borne pathogens. We carried out a cross sectional KAP (Knowledge, Attitudes and Practice) study, using self-administered questionnaire. The study population consisted of 127(23.6%) physicians, and 410 (76.4%) nurses and laboratory technicians. Factor analysis and conditional multiple logistic regression were used in statistical analysis. We found that the knowledge of the epidemiological characteristics of blood-borne infection, the risk of acquisition and available preventative measures among HCWs is insufficient. Doctors were more knowledgeable about the transmissibility of blood borne pathogens regarding sexual transmission after percutaneous exposure (odds ratio) OR=2.71; 95% (confidence interval) CI=1.51-4.84, OR=2.45; 95% CI=1.21-4.96), respectively. Nurses reported professional exposure to patient's blood more often than doctors (OR=0.90; 95% CI=0.84-0.96). Negative attitudes towards HIV positive patients were also noted. Less than half of HCWs used appropriate barriers (gloves, mask, and glasses) to protect them regularly. The compulsory preventive measures implied by the results of this study are continuous education, immunization against Hepatitis B, implementing Standard Precautions, as well as the development of written guidelines on the prevention of blood-borne infections.
Introduction
Health care workers (HCWs) may be exposed to the risk of infection with blood borne viruses (BBVs) such as hepatitis B virus (HBV), hepatitis C (HCV), and human immunodeficiency virus (HIV). Exposures occur through needle sticks or cuts from other sharp instruments contaminated with an infected patient's blood or through contact of the eye, nose, and mouth with a patient's blood [1] . HCWs worldwide incur 2 million needle stick injuries (NSIs) per year that may result in infections with hepatitis B and C and HIV. The World Health Organization estimates the global burden of disease from occupational exposure to be 40% of the hepatitis B and C infections and 2.5% of the HIV infections among HCWs as attributable to exposures at work [2] . The projected 2 million NSIs is probably a low estimate because of the lack of surveillance systems and underreporting of injuries. Despite improved methods of preventing exposure, occupational exposures Knowledge, attitudes and practices towards blood-borne pathogens in healthcare workers in Banja Luka, Bosnia and Herzegovina will continue to occur [3, 4] . Studies of HCWs have estimated that the average risk for HIV transmission after a percutaneous exposure is approximately 0.3%, the risk of HBV transmission is 6 to 30%, and the risk of HCV transmission is approximately 3.0% [5] . Several studies report the risks of occupational BBV infection for HCWs in high-income countries where a range of preventive interventions have been implemented [6, 7] . In contrast, the situation for HCWs in low-income countries is not well documented, and their health and safety remains a neglected issue. Standard Precautions (SPs) have been widely promoted in highincome countries to protect HCWs from occupational exposure to blood, and the consequent risk of infection with blood borne pathogens [8] . In low-income countries the situation is very different: SPs are often practiced partially if at all, thereby exposing the HCWs to unnecessary risk of infection with blood borne pathogens [9] .
Both anecdotal and survey data suggest that healthcare students and professional health care staff receive variable and often inadequate education and training in infection control. Avoiding contact with potentially infected blood, body fluids and tissues is an essential component of risk reduction for HCWs. Preventing needle stick injuries and other potential exposures is likely to have a significant impact on reducing infection in most health-care settings [10] .
The aim of our study was to investigate the knowledge, attitudes and practices of HCWs in relation to blood borne pathogens and possible differences between doctors and nurses, and between surgery and other wards in Banja Luka, Republic of Srpska, and Bosnia and Herzegovina.
Material and Methods
A cross-sectional study was carried out from May 10 Questions covered the following categories: demographic characteristics (age, gender, profession and length of work in present position); knowledge about main epidemiological characteristics, prevention and control of HBV, HCV and HIV infection; attitudes towards blood borne infected patients, practice and exposure to blood and blood-containing materials.
In order to assess the difference in knowledge, attitude and practice of HCWs, concerning blood borne pathogens, factor analysis and conditional multiple logistic regression were performed. The independent variables chosen for the multiple logistic regressions were representatives of the factors generated by factor analysis (11 factors for knowledge, 3 factors for attitudes and 8 factors for practice). The dependent variable was occupation (doctors vs. nurses) in the first model and working units (HCWs in surgical wards vs. HCWs in other departments) in the second model of multivariate logistic regression. The probability p<0.05 was taken as the minimum level of significance.
Data were analyzed with SPSS, version 12.0.
Results
Of the 700 questionnaires distributed, 537 (76.7%) were completed. Three of four HCWs (76.4%) were nurses and laboratory technicians and among this population of subjects, majority were female (84.2%). The average age of respondents was 40.33 years and duration of employment was 16.87 years. Half of the respondents (51.4%) were practicing in surgery ( Table 1) .
Knowledge
Knowledge among healthcare workers of the epidemiological characteristics of blood-borne infections, the risk of acquisition and available preventative measures is insufficient. The knowledge about transmissibility of blood borne pathogens was poor among HCWs. Gaps in knowledge were found relating to transmission of BBVs by saliva, stool, urine and cerebrospinal fluid. More than half of respondents believe that HIV, HBV and HCV can be transmitted through saliva and cerebrospinal fluid, and 30% of them believe it is transmitted through urine and feces. Half of the respondents (52.6%) agree that HBV, HCV and HIV are sexually transmitted while 32.6% believe that only HIV is sexually transmitted. Seventy per cent of HCWs were aware that percutaneous injury carries risk for blood borne infection, and 87.4% that HBV positive patients without manifested symptoms are infectious. Thirty percent were aware of the risk of seroconversion after occupational exposure to HBV ( Table 2 ). The importance of HBV vaccination in HBV prevention was appreciated by less than one out of three respondents (27.2%). Prevention of occupational transmission by wearing gloves was considered by 26.8%, information about patient diagnosis by 14.2%, wearing protection glasses by 0.4%, while other respondents believe it is a combination of the above. The reasons among respondents for unvaccinated status were: lack of access to hepatitis B immunization (48.1%), lack of adequate knowledge (33.1%), fear of post vaccination reaction in 15.6%, and believe that there is no professional risk for them (3.2%). Twenty five per cent of respondents incorrectly believed that a vaccine was available for HCV. Majority of HCWs (64.9%) did not appreciate difference between HIV infection and AIDS, and one out of three did not know what the "window" period is.
Attitudes
Majority of HCWs (86.1%) agreed that HIV status of patients should be disclosed, and that HIV positive patients should be isolated (87.3%). Obligatory screening for HIV of all patients was desired by half of respondents (51.4%), and screening for HBV and HCV by 46.1%. Seventy three per cent of respondents believe that HCWs should be immunized for HBV. Eight per cent showed low willingness to care HIV positive patients and they agreed that HCWs should be offered the option to be excused from care for HIV/AIDS patients.
Practice
Sixty five percent of HCWs reported that they carried out at least one procedure involving contact with blood or other body fluids daily. The frequency of occupational injuries, inclusive of the month preceding the survey, was high: 59.4% of healthcare workers reported having had skin contact with patient's blood (1-10 times), 36.6% experienced accidental needlesticks injuries (1-3 times), 29.6 % had sharps injuries (1-10 times), and 27.0% reported contact of eye and other mucosa with patients blood (1-3 times). Slightly less than half of respondents (47.9%) protected themselves regularly in every procedure. If contact with patient blood or other body fluid is possible 16.9% of HCWs would always wear gloves, 17.7% mask and 2.9% protection glasses. Less than 30% of HCWs reported use of safety containers for disposal of contaminated medical waste, and 65.4% put it together with other waste into plastic bags.
Majority of HCWs (90.4%) did not have guidelines for safety practices at their workplace. More than one half of respondents do not implement adequate precautionary measures, and only one out of ten respondents was vaccinated against Hepatitis B. Number of sharp injuries in the last month 59 (0) 183 (1) 50 (0) 178 (0) Number of skin exposures to patient blood in the last month 61 (3) 188 (5) 51 (0) 177 (5) We found more negative attitudes towards HIV positive patients among nurses -more nurses than doctors are of the attitude that all HIV positive patients should be treated exclusively in specialized hospitals (OR=0.34, 95% CI=0.15-0.73) ( Table 3) .
Differences by profession and setting in knowledge, attitudes, and practices
HCWs who worked in non surgical departments were better informed about HBV (OR=0.29, 95% CI=0.12-0.68), and had sharp injuries (OR=0.73, 95% CI=0.56-0.95) and contact with patients blood (OR=0.99, 95% CI=0.98-0.99) more frequently. HCWs from surgical departments more frequently reported skin contact with patients blood (OR=1.10, 95% CI=1.05-1.16). Around four-fifths of respondents always disposed of medical waste in an inappropriate manner. This is more frequently reported by workers in surgical wards (OR=2.05; 95% CI=1.49-2.83) ( Table 4 ).
Discussion
Exposure to blood and other infectious materials has long been recognized as a potential threat to the health of HCWs. The study was designed to assess HCWs knowledge, attitudes and practice regarding blood borne pathogens and their transmission.
Our study has shown that knowledge of HCWs from Banja Luka, about blood borne pathogens and their transmission was generally deficient. However, insufficient professional knowledge is comparable with that found in some other studies worldwide [11] [12] [13] , including the cross sectional study conducted among the Serbian HCWs [14] . Our data also suggest that HCWs are not informed about adequate protection measures. These results in high percentage of HCWs not being HBV immunized. Another reason for still being unvaccinated against HBV was being unable to afford the vaccination (48.1%). Our study points out that this problem should be immediately addressed at the governmental level.
Negative attitudes towards HIV positive patients were also noted: majority of HCWs mentioned that HIV status of patients should be disclosed, AIDS patients should be isolated, and patients should be routinely tested. However, routine HIV testing of patients does not reduce risk of occupational exposure [15] . A similar attitudes of HCWs have been reported in other studies [16] [17] [18] . It is possible that negative attitudes of HCWs were related to concerns about their own safety. These concerns could be ameliorated if HCWs received accurate information regarding the risk of occupational infection. Data from literature suggest that the knowledge and attitudes of HCWs in relation to HIV infection is an important factor influencing the willingness and ability of people with HIV to access health care, and the quality of the care they receive [19] .
Among HCWs surveyed, sixty five per cent carried out at least one procedure being at risk for professional exposure to blood-borne infection daily. Even so, that less than half of them protected themselves regularly. If a contact with patient blood or other body fluid is possible only 16.9% of HCWs would always wear gloves. Some studies suggest that 8-33% of HCWs routinely use gloves during all procedures in which they are exposed to blood [20, 21] . Furthermore, use of safety containers for disposal of contaminated medical waste was reported by 30% of respondents. Data from literature suggest that safety device use and disposal reduce the incidence of professional injuries [22] [23] [24] .
Multiple regression analyses indicated differences in knowledge, attitudes and practice between doctors and nurses. Doctors had better knowledge and used protection more often. Nurses were more exposed to patients' blood and they suggested isolated care for HIV positive patients. Doctors have generally failed to report professional injuries, which have been previously reported [6, 11] .
Difference was found comparing HCWs working in different wards (surgical and others). HCWs from surgical wards reported skin contact with patients' blood, and inappropriate disposal of contaminated medical waste more often. More frequent sharps injuries and a higher number of weekly interventions with direct contact with blood were reported by employees working in non-surgical wards (OR=0.73; 95% CI= 0.56-0.95), owing to the fact that laboratories are categorized as non-surgical wards.
This study has some limitations. The recall bias whereby the HCWs might not remember exactly the number of professional injuries they had had in the past year. When responding to questions about attitudes to patients with HIV, some HCWs might have felt the need to give responses that were socially acceptable.
Our findings highlight a need to employ an educational program to promote the value of knowledge and the occupational safety of HCWs. As it has occurred in highincome countries, commitment at the governmental, organizational, and individual level is necessary if lowincome-country HCWs are to be protected from the risk of occupational infection.
